Introduction
It is well known that solar wind energy is transferred to the magnetosphere by processes such as magnetic reconnection (Dungey, 1961, Russell and ) and viscous interaction (Eastman et al., 1976; Crooker, 1977) at the Earth's magnetopause, and is subsequently released in the night-side magnetosphere as substorms. The purpose of this letter is to demonstrate that wave-particle interactions are effective in transferring energy to the magnetosphere. Plasma instabilities at the magnetopause (Gumerr et al., 1978 ) can lead to rapid particle velocity space scattering and cross field diffusion. If the flux of the particles is sufficiently high and the rate of scattering is sufficiently rapid, the loss of particles to the dayside ionosphere can make a significant contribution to the dayside aurora.
The ISEE-1 and -2 wave and particle data obtained by the experiments described in Gurnett et al., (1978) and Anderson et al. (1978) have been used to perform a joint wave and particle study to determine the possible consequences of wave-particle interactions at and near the Earth's magnetopause. From over 150 magnetopause crossings in the dawn to noon local time sector (identified by plasma and magnetic field characteristics from the ISEE data pool), magnetopause waves were detected on 85% of the crossings examined. It is possible that the emissions were present even more frequently, but their intensities were below the detector threshold. An investigation was carried out to determine if the magnetosheath magnetic field influenced the plasma wave intensity. The results indicate that wave intensities are not strongly dependent on either the magnetosheath magnetic field north-south direction or on field magnitude. ISEE-I and the particle and plasma/field plots are from ISEE-2, the time separation between the two spacecraft is only 30 seconds to 1 minute, negligible on these scales. For each of the six magnetopause events, the relationship between the broad-band plasma waves and the 1 -6 keV electrons and protons is similar to that in Although the correlated plasma wave and 1-6 keV particle events have been described as magnetopause events, the region is considerably wider than the nominal thickness (1-2 p p) of the magnetopause current layer. ISEE makes three traversals through the entire wave-particle layer during this period (1439-1441, 1446-1448, 1457-1500 UT). Of these times, the low latitude plasma boundary layer is present only once, at 1449 -1550 UT. The extent of the wave and particle region is greater than that of the plasma boundary layer, as the former is present from 1457 to 1500. A rough estimate of the wave-particle boundary layer thickness can be made by assuming that ISEE is moving through a stationary structure. A value of 5 -7 proton gyroradii thickness is found for these events.
Results

Plasma
Low Energy Particles
The correlated plasma waves and 1 -6 keV particles are related to Flux Transfer events for the examples shown in this note. At present it is uncertain whether this is fortuitous or is a general observation. We are presently performing a statistical analysis of numerous magnetopause crossings to determine this relationship. 
Wave-Particle Interactions and Auroral
Relativistic Electron Precipitation
The low frequency (< 20 Hz) portion of the electromagnetic wave spectrum will cyclotron resonate with relativistic electrons. The wave intensities well exceed the level required for strong pitch angle diffusion. It is therefore possible the relativistic electron precipitation (REP) events which typically occur near the outer boundary of particle trapping (Brown and Stone, 1972; Thorne and Andreoli, 1980) , could be caused by resonant interaction with these waves. During geomagnetically active periods, when there is sufficient inward motion of the magnetopause wave region to produce overlap with the particle outer trapping boundary, REP events would be expected. However, during more quiet periods when the region of intense waves is separate from the particle trapping region, the loss rate will be dominated by the rate of injection of relativistic electrons into the magnetopause wave-particle layer. These particles should be rapidly removed within the minimum scattering lifetime, r L --100 sec, and will prevent the buildup of sufficient flux for REP events.
Conclusions
The presence of intense electromagnetic and electrostatic emissions is correlated with enhanced fluxes of 1 -6 keV electrons and protons at the Earth's magnetopause. Wave-particle resonant interactions are sufficiently intense to lead to strong particle pitch angle diffusion, and the resultant precipitation represents a significant portion of the dayside auroral energy. The measured proton-to-electron ratio in the 1 -10 keV energy range indicates the presence of substantial fluxes of electrons at energies outside this range, presumably below 1 keV. The interaction between these low energy electrons and electrostatic waves may account for the remaining dayside auroral precipitation energy.
Although the sources of these 1 -10 keV magnetopause particles are not well understood at this time, the wave and particle features determined in this article give some important clues. The 1.3 -1.7 keV proton flux was essentially unchanged as the spacecraft moved from the magnetosheath into the wave-particle layer at and inside the magnetopause. Thus, one obvious possibility is that magnetosheath protons are able to penetrate 5 -7 p p across the magnetopause current layer. Cross-field diffusion by interaction with the plasma waves, is currently being investigated as a potential transport mechanism. The consequences of the magnetopause wave-particle interactions which have been reported here are consistent with the known features of the dayside aurora. The precipitation flux should be relatively constant and should be independent of the interplanetary magnetic field direction (and substorms). Recent optical observations (Akasofu and Kan, 1979) , have demonstrated that the daytime precipitation pattern is a separate system from the nighttime precipitation, implying that two different mechanisms are in operation.
The dayside precipitation due to the magnetopause wave-particle interactions should occur at a slightly lower latitude than the contribution due ::to magnetosheath plasma entering the cusp. Further optical observations are needed to resolve the two regions and their properties.
